Cellular Mechanism of the furosemide sensitive transport system in the kidney.
Experiments were performed in the distal tubule of the doubly-perfused kidney of Amphiuma to determine active and passive forces, involved in the transport processes of potassium, sodium and chloride. Ion-sensitive microelectrodes and conventional microelectrodes were applied to estimate intracellular ion activities, cell membrane potentials and net flux of potassium and chloride under control conditions and during inhibition of active transport. Sodium chloride cotransport, located in the luminal cell membrane is postulated, based on the following observations: Total omission of sodium from the tubular lumen inhibits furosemide sensitive chloride reabsorption, decreases the lumen positive transepithelial potential difference and leads to a dramatic decrease of intracellular chloride. The experiments further suggest that potassium ions are involved in the sodium chloride transport system because potassium reabsorption is inhibited by furosemide and because intracellular sodium falls significantly when potassium ions are removed from the tubular fluid. Furthermore, there is experimental evidence that the luminal potassium uptake mechanism is suppressed after potassium adaptation. Under these conditions potassium transport is found to be insensitive to furosemide. The data suggest a furosemide sensitive cotransport system for sodium, chloride and potassium, operative in the luminal cell membrane. The energy for this carrier-mediated transport process is provided by the large "downhill" gradient of sodium across the luminal cell membrane which is maintained by the sodium pump located in the peritubular cell membrane.